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Lysogenic Klebsiella pneumoniae Strains of
Capsular Serotype 2(B)

Lysogenic strains of Klebsiella pnewmoniae (Aerobacter
Aerogenes) of capsular serotypes 1{A) and 2(B) have been
reported by Park?! and Ciuca et al.2. These lysogenic
Strains released phages active on other strains of K.
Preumoniae. The present communication reports the find-
gz% of four other lysogenic strains, of capsular serotype

}.

Stab inocula were made from overnight nutrient broth
Cultures of K. pneumonige strains into nutrient agar plates
pearing a soft agar overlay seeded with the prospective
indicator strain. This method is similar to that employed
by PapavassiLious to detect lysogeny in Bacterium ani-
Watum strains. K. pnewmoniae strains which gave zones
of inhibition on the plates were tested further. Aged
hutrient broth cultures and broth cultures of ultra-violet
Irradiated bacteria were centrifuged and the supernatants
examined for the presence of phage. These supernatants
were sterilized by shaking with chloroform or by treat-
ment with streptomycin. In the latter case the tests for
Phage were made on a plate seeded with a streptomycin-
Tesistant mutant of the bacterial indicator strain.

Type 2(B) strains B7380, 2.2, 2.5, and 2.12 gave turbid
zones of inhibition when tested against a type 2 strain ob-
tained from Dr. B. H. Park. Strains 2.5 and 2.12 are
derivatives of N.C.T.C, strains 7761 and 9620 respectively.
Parx? reported his type 2 strain itself to be lysogenic, but

1solation of
2-Acetyl-2-decarboxamidotetracycline from
Cultures of Streptomyces psammoticus

Vircirio and HENGELLER described Streptomyces psam-
Mmoficus as a new species of streptomyces capable of pro-
ducing only tetracycline, even in the presence of consid-
trable quantities of chloro-ions in the fermentation me-
dium?. On the basis of the analytical methods which they
¢mployed, Vircirio and HENGELLER concluded that
heither chlorotetracycline nor oxytetracycline were de-
tectable in S. psammoticus cultures. On the other hand,
Hocustrin et al.? and MiLLER and Hocusrrin® found
that strains of streptomyces which produce either 7-
Chlorotetracycline or S-oxytetracycline also synthesize
2-acetyl-2-decarboxamidotetracyclines. These authors
Pointed out that the capacity of S. vimosus and S. aureo-
faciens to synthesize such products is indicative of a bio-
genetic relationship between the tetracycline and the class
of the ‘indicator’ antibiotics which are characterized by a
Considerably unsaturated chromophoric nucleus of naph-
thacene structure.

It seemed worthwhile to investigate whether also Strep-
lomyces psammoticus cultures could synthesize small quan-

ities of 2-acetal-2-decarboxamidotetracycline together
With tetracycline. Fermentations with S. psammoticus
Were carried out at 28°C in glass jars of 4 1 capac-
ty, stirred at 750 r.p.m. and aerated at 0.75 litreflitre of
Medium/min. The fermentation medium consisted of:
Corn steep 20 g; (NH,),80, 9¢; glucose 60 g; MgSO,. 7H,0

8; CaCO, 9 g; tap water 11; pH, before sterilization 6.8.

fter 96 h the concentration of the antibiotic produced
Was 2030 pg/ml.

The fermentation broth was acidified to pH 2.0, filtered,
and extensively extracted with n-butanol after addition
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none of the 48 capsulate and non-capsulate K. preumoniae
strains in my collection was sensitive to the phage re-
leased by the PARK strain. Tests of culture supernatants
and dilutions showed that strains B7380, 2.2 and 2.5 are
indeed lysogenic, discrete phage plaques being obtained
on lawns of PARK’s type 2 strain.

Résumé. L’auteur décrit quatre souches de Klebsiella
pueumoniae du type capsulaire B lysogénes pour les bac-
tériophages actifs pour une autre souche du méme type.
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of 15% w/v of sodium chloride. The combined extracts
were evaporated under reduced pressure to a small vol-
ume, the precipitated sodium chloride removed by filtra-
tion and the tetracycline was reextracted in water by
addition of petroleum ether to the butanol,

Reextraction of the tetracycline in butanol and addi-
tion of ethyl ether to the concentrated butanolic extract
yielded a precipitate of crude tetracycline hydrochloride
with a microbiological activity of 550 ug/mg. A 1.82 g
sample of this crude product (corresponding to 1 g of pure
tetracycline hydrochloride) was fractionated by counter-
current distribution. The fundamental procedure des-
cribed by Craic was employed, using 10 ml per tube-of
each phase of a solvent system consisting of 0.01 N hydro-
chloric acid and n-butanol; 230 transfers were carried out.
When the distribution was complete, a sample (1 ml of
each phase) of every fifth tube was analysed by determin-
ing the extinction at 360 my. after dilution with methanol
0.01 N in hydrochloric acid. The results are given in the
Figure.

In addition to the main peak, which was at the 66th
tube (K== 0.40) and which corresponds to tetracycline, a
second small maximum was found at about the 109th
tube (K= 0.9). Spectrophotometric analysis of the 100th
to the 120th tubes showed maxima at 276 my. and 360 my,
whereas tetracycline gives maxima at 268 my and 360 my.

In order to isclate an amount of the substance K= 0.9
for identification purposes, the countercurrent distribu-
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tion experiment was repeated five times, using each time
1.8 g of crude tetracycline hydrochloride. The contents of
the 107th to 120th tubes were collected and extracted in
butanol (4 extractions with equal volumes of the solvent).
The butanol was washed with water, concentrated to 1-2
ml, and poured into petroleum ether. The amorphous pre-
cipitate was dissolved in 1 ml water and the pH of the
solution was brought to 5.0 by the addition of L.ON
sodium hydroxide. Crystallization of a yellow product oc-
curred. The crystals were filtered and dried 4 h at 60°C
in vacuo.

M.p. 178-185° (dec)
falp =—125° (C= 1., in methanol 0.5 N HCl)

C H N
Analysis Calculated for Cp HggNOg . HO 59.86 5.90 3.04
Found 59.90 6.20 3.01
UV-spectrum A max Ei‘[}n"’
in methanol 0,01 N HCL 276 312
359 300
in methanol 0.01 N NaOH 270 388
382 367

1 R-spectrum: Principal bands (in nujol}:

3300, 1850, 1605, 1505, 1340, 1254, 1225, 1208, 1180, 1130,
1117, 1102, 1060, 1043, 1005, 963, 945, 920, 857, 839,
820 cm?,

After boiling in 2N HCI for 5 min, the product gave an
ultra-violet and visible spectrum characteristic of an an-
hydroderivative, with maxima at 273 and 427 my.

10

Extinction at 360 my

05 f’*\

50 75 W

Tube numbers

i - 5 150

Counter-current distribution of the crude tetracycline extracted
from S. psammoticus cultures. Solvent system: butanol/0.01 ¥ HCIl;
230 transfers,

LExperientia XX/2

The microbiological activity was determined according
to KErsrY's method, using Klebsiella pnewmoniae P.C.1.
6024 as test organism, and was found to be 4.62%, of that
of oxytetracycline.

From the characteristics given above and from a com-
parison with an authentic sample?, the product was iden-
tified as 2-acetyl-2-decarboxamido-tetracycline, as de-
scribed by MILLER and HoCHSTEINS,

The chromatographic behaviour of Z-acetyl-2-decar-
boxamidotetracycline in various solvents is given in the
Table, {The Rf values for tetracycline, oxytetracycline,
and chlorotetracycline in the same solvent systems are
also given.) The solvent system DD appears to be useful for
the chromatographic separation from the other common
tetracyclines.

Chromatographic behaviour of 2-acetyl-2-decarboxamidotetracycline

Rf values in various solvent systems

A B C D
Tetracycline 0.37 0.75 0.39 0.36
5-Oxytetracycline 0,37 0.67 0.18 0.50
7-Chlorotetracycline 0.65 0.80 0.64 0.75
2-Acetyl-2-decarboxamido-
teiracycline 0.67 0.80 0.20 0.17

(A) Butanol saturated with water?, Whatman No. 1 paper, saturated
with phosphate buffer pH 3.0. (B) Butanol, acetic acid, water
(12:3:5), Whatman No. 1 paper, saturated with buffer pH 3.0. (C)
Chloroform, nitromethane, pyridine (10:20:3)7, Whatman No. 4
paper, wet with Mcllvaine buffer pH 3.5. (D) Ethyl acetate, benzene,
pyridine {20:10:3), Whatman No. 4 paper, wet with Mcllvaine
buffer pH 3.5.

Bioautography on plates seeded with Bacillus subtilis.

Riassunio. Lo Streptomyces psammoticus produce in col-
tura sommersa oltre a preponderanti quantitd di tetra-
ciclina anche picecole quantita di 2-acetil-2-decarbossami-
dotetraciclina. Sono riportati i dati cromatografici per
distinguere qualitativamente la 2-acetil-2-decarbossami-
dotetraciclina dalle pitt comuni tetracicline.
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